Key indicators: single-crystal X-ray study; T = 93 K; mean (C-C) = 0.005 Å; R factor = 0.045; wR factor = 0.086; data-to-parameter ratio = 13.6.
The title compound, [Na 3 (C 14 H 14 N 3 O 3 S) 3 (C 4 H 8 O 2 ) 3 ] n , is a polynuclear complex which includes, in the monomeric unit, three units of Na I -4 0 -dimethylaminoazobenzene-4-sulfonate [known as methyl orange (MO)] and three molecules of dioxane (C 4 H 8 O 2 ). These constitute three kinds of Na I centres, two of which are seven-coordinate while the third is fivecoordinate. One of the seven-coordinate centres is coordinated by six O atoms from the sulfonate groups of four different MOs and by one O atom from dioxane. The other is coordinated by seven O atoms from the sulfonate groups of five different MOs. The five-coordinate centre is coordinated by three O atoms from the sulfonate groups of three different MOs and two O atoms from two different dioxanes. In the crystal structure, a one-dimensional polymer chain is formed along the a axis and this ensures the thermal stability of the title compound. It is also to be noted that the N N bond lengths of the three azo groups are appreciably different [1.259 (4), 1.196 (4) , and 1.253 (4) Å ].
Related literature
For general background on azo pigments, see: Herbst & Hunger (2004) . For solvated methyl orange, see: Hanson (1973) ; Kennedy et al. (2004) . For 4 0 -dimethylaminoazobenzene-4-sulfonic acid, see: Burke et al. (2004) .
Experimental
Crystal data [Na 3 (C 14 H 14 N 3 O 3 S) 3 (C 4 H 8 O 2 ) 3 ] M r = 1246.34 Orthorhombic, P2 1 2 1 2 1 a = 8.4471 (6) Å b = 15.5153 (10) Å c = 44.488 (3) Å V = 5830.6 (7) Å 3 Z = 4 Cu K radiation = 2.01 mm À1 T = 93 (1) K 0.45 Â 0.08 Â 0.07 mm
Data collection
Rigaku R-AXIS RAPID diffractometer Absorption correction: multi-scan (Higashi, 1995) T min = 0.468, T max = 0.869 47815 measured reflections 10385 independent reflections 6459 reflections with F 2 > 2(F 2 ) R int = 0.088 Refinement R[F 2 > 2(F 2 )] = 0.045 wR(F 2 ) = 0.085 S = 0.81 10385 reflections 764 parameters H-atom parameters constrained Á max = 0.36 e Å À3 Á min = À0.43 e Å À3 Absolute structure: Flack (1983), with 4457 Friedel pairs Flack parameter: 0.006 (14) Table 1 Selected bond lengths (Å ). Na1-O1 2.341 (2) Na1-O4 2.394 (2) Na1-O9 i 2.258 (2) Na1-O10 2.400 (2) Na1-O12 2.280 (2) Na2-O2 2.288 (2) Na2-O5 2.371 (2) Na2-O6 ii 2.426 (2) Na2-O7 2.459 (2) Na2-O7 i 2.643 (2) Na2-O8 2.570 (2) Na2-O9 i 2.477 (2) Na3-O2 i 2.402 (2) Na3-O3 i 2.604 (2) Na3-O4 ii 2.446 (2) Na3-O6 ii 2.607 (2) Na3-O7 i 2.471 (2) Na3-O8 2.449 (2) Na3-O14 2.434 (2) Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz þ 1; (ii) x À 1 2 ; Ày þ 1 2 ; Àz þ 1.
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/  MSC & Rigaku, 2006) ; program(s) used to solve structure: SIR2004 (Burla et al., 2005); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: CrystalStructure. Fig. 1 . A view of the monomeric structure of (I), showing 50% displacement ellipsoids. Fig. 2 . The three kinds of Na-complexes: five-coordinate Na1, seven-coordinate Na2 and Na3 [symmetry codes: 
Figures
(i) 1/2 + x, 1/2 -y, 1 -z; (ii) -1/2 + x, 1/2 -y, 1 -z].
Poly[tris{µ 2 -4-[4-(dimethylamino)phenyldiazenyl]benzenesulfonato}tridioxanetrisodium(I)]
Crystal data [Na 3 (C 14 (2) 0.58525 (7) 0.0401 (11) C4 −0.2232 (4) 0.5361 (2) 0.60262 (7) 0.0248 (9) C5 −0.2779 (4) 0.4619 (2) 0.58864 (7) 0.0266 (9) C6 −0.2802 (4) 0.4555 (2) 0.55754 (7) 0.0263 (9) C7 −0.2540 (5) 0.4925 (2) 0.68062 (7) 0.0283 (9) 
0.2514 (4) 0.3268 (2) 0.40466 (7) 0.0228 (8) (2) 0.59486 (7) 0.0299 (9) C52 0.2227 (4) 0.1169 (2) 0.62798 (7) 0.0374 (10) C53 0.2281 (4) −0.0283 (2) 0.61608 (7) 0.0345 (10) C54 0.2307 (4) −0.0064 (2) 0.58293 (7) 0.0316 (10) Geometric parameters (Å, °) S1-O1 1.457 (2) C14-H14b 0.980 S1-O2 1.459 (2) C14-H14c 0.980 S1-O3 1.460 (2) C15-C16 1.391 (5) S1-C1 1.774 (3) C15-C20 1.383 (5) O1-S1-O2 112.68 (14) S2-C15-C16 120.0 (2) O1-S1-O3 113.50 (13) S2-C15-C20 120.4 (2) O1-S1-C1 105.59 (15) C16-C15-C20 119.6 (3) O2-S1-O3 110.90 (13) C15-C16-C17 120.7 (3) O2-S1-C1 105.39 (14) C15-C16-H16 119.7 O3-S1-C1 108.21 (15 O8-Na3-O14 169.39 (9) C35-C36-C37 120.7 (3) S1-O1-Na1 112.71 (13) C35-C36-H36 119.7 S1-O2-Na2 153.80 (14) C37-C36-H36 119.6 S1-O2-Na3 ii 100.05 (11) C36-C37-C38 120.9 (3) Na2-O2-Na3 ii 104.16 (9) C36-C37-H37 119.6 S1-O3-Na3 ii 91.59 (10) C38-C37-H37 119.5 S2-O4-Na1 117.91 (12) N9-C38-C37 121.0 (3) S2-O4-Na3 i 98.61 (11) N9-C38-C39 121.6 (3) Na2-O7-Na2 ii 125.25 (8) N9-C41-H41b 109.5
Na2-O7-Na3 ii 97.27 (8) N9-C41-H41c 109.5
Na2 ii -O7-Na3 ii 80.73 (7) H41a-C41-H41b 109.5 
